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TN THE CLAIMS ; 

Claims 1, 5 and 10 have been canceled. Claims 2-4. 6-8, and 1 1-13 have been amended 
to change the dependency to claims 18. 19 and 20, respectively. Claim 9 has been withdrawn. 
Claims 14, 18. 19 and 20 have been amended to be in independent form and to incoiporate all of 
the limitations of the now canceled claims from which they previously depended. 

All claims currently pending and under consideration in the referenced application are 
shown below. Applicant requests that these claims be amended as indicated. This listing of 
claims will replace all prior versions and listings of claims in the application. 

Listing of Claims : 

1 . (Canceled) 

2. (Currently amended) The method of claim 18, wherein at least some of the 
internal peak alignment points are members of heterogeneous multiplets. 

3 . (Currently amended) The method of claim 1 8, wherein all of tlie internal peak 
alignment points are members of heterogeneous multiplets. 

4. (Currently amended) The method of claim 18, wherein four data traces, one for 
each nucleotide base type, are aligned. 

5. (Canceled) 

6. (Currently amended) The method of claim 519, wherein at least some of the 
interna! pealc alignment points are members of heterogeneous multiplets. 

7. (Currently amended) The method of claim 519, wherein all of the internal peak 
alignment points are members of heterogeneous multiplets. 

8. (Currently amended) The method of claim &\9, wherein four data traces, one for 
each nucleotide base type, are aligned. 
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9. (Withdrawn.) An apparatus for determining the positions of nucleotide bases in a 

target nucleic acid, comprising: 

(a) a DNA sequencer comprising an electrophoresis system and a detection system 
for acquiring data traces reflecting the positions of nucleic acid bases in the target nucleic acid; 

(b) a computer connected to the sequencer to receive the data traces, said computer 

comprising a processor; and 

(c) a storage device operatively connected to the computer in which inner alignment 
points and associated reference position numbers for one or more target nucleic acids are stored, 
wherein the processor is programmed to receive the data traces, access the inner alignment pouits 
and associated reference position numbers, identify peaks in the data traces and assign sequence 
positions numbers to the identified peaks of the data traces which maximize the number of times 
that the sequencing position number and the matching reference position number are assigned to 
a base of the same type. 



10. (Canceled) 

1 1 . (Currently amended) The method of claim +20, whereui at least some of the 
internal peak alignment points are members of heterogeneous multiplcts. 

12. (Currently amended) The method of claim 420, wherein all of the internal peak 
alignment points are members of heterogeneous multiplets. 

1 3 . (Currently amended) The method of claim +20, wherein four data traces, one for 
each nucleotide base type, are aligned. 

14. (Cunently amended) T> i f> mnthnrt n l ^lQim 10 ^ A method for alienment of a 
plurality of data traces indicative of the positions of a plurality of nucleic acid base types in a 
target nucleic acid sequence, com prising the steps of: 

fa't selecting for each data trace one o r more alignment points fiu-thor comprising 
Qligmnont pointo selected from the group consisting of alignment points corresponding to an 
internal peak associated with internal ba-ses that are h iphlv conserved in the tzirfiot nucleic acid, a 
primer peak associated with uncxtended primer, a ftUl-lcngth pealc associated with fiUl length 
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product produced during a cyclic primer extension reaction with two primers,_ and assigmnp to 
fiach ali gnment point a reference position number reflecting the relative position of the alignment 
point with respect to the sequence as a whole: 

(h) assifyning a sequence position number to each peak in each of the plurality of data 
ti-aces that inaximizes the number of times that the sequen c e position number and tlie reference 
position number are a^ssigncd to a bas e of the same type; and 

re) aligning the data traces based on the assigned seauo nce position numbers. 

15. (Pi-eviously Presented) The method of cl^im 14, wherein at least some of the 
internal pealc alignment points are members of heterogeneous multiplets. 

16. (Previously Presented) The method of claim 1 4, wherein all of the internal peak 
alignment points are members of heterogeneous multiplets. 

1 7. (Previously Presented) The method of claim 14, wherein four data traces, one for 
each nucleotide base type, are aligned. 

18. (Currently amended) - fhc method of claim 1, further c o mprising tho steps of A 
method for ahmment of a nlurali tv of data ti-ac es indicative of the positions of a plurality of 
nucleic acid base types in a target nucleic acid sfeQuence, comt)r ising the steps of: 

(sl) selecting a set of three or more alignment p oints for each data trax^e, said 
ali gnment points being selected from the group consisting of a primer peak associated with 
anextended primer, a full-length peak associated wdth full length product produced durinp; a 
cyclic primer extension reaction with two primers, and on e or more internal peaks associated 
with internal bases that arc highly conserved in the target nucle ic acid, and assigning to each 
alignment point a reference position number reflectmg the relative position of the alignment 
point with respect to the sequence as a whole: 

(b) ^determining the average peak spacing interval between each of the alignment 

points in each of the plurality of data traces and assigning sequence position numbers to pealcs 
occujTing at each interv al jhat maximizes the number of t imes that the sequence position number 
and the reference position number are assigned to a base of tli c same type, wherein the sequence 
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position numbers are used for aligning the data traces based on the assigned sequence position 
numbersLaod 

(c\ aligning the data traces based on the a ssi pned sequence position niimbpfs . 

19. (Currently amended) -il ic m nU i o d of u lauu f iiilliin rnm r ri n in ct hn - it n p n nf A 
metliod for a li fr mnent of a plurality of data traces in d icative of the positions of a plurality o f 
nucleic acid base types in a target nucleic acid sequence, comprisinfi the steps at 

(fi\ selecting a set nf five or more alignment points for each data trace, s aid gli fimnent 
points being selected from the proup cons isting of a primer peak associated with unextended 
primer, a fulM enf rth peak associated with f ull length prodiifft produced during a cyclic primer 
extension reaction with two primers, and one or more internal peaks associated with internal 
bases that are highly conserved in the target nucleic ac i d, and assigning to each alip;nnient point a 
reference position number reflecting the relative posi t ion of the alignment point with respect to 

the sequence as a whole; 

£b) ^determining the average peak spacing interyal between each of the alignment 

points in each of the plurality of data traces and assigning sequence position numbers to peaks 
occumng at each mtf-rvnl iTiat maximizes the number of times that tlie seoucnce position number 
and the reference position number are assigned to a h a.se of the same tvpe, wherein the sequence 
position numbers arc used for aligning the data traces based on the assigned sequence position 
numbers : and 

fn) a1ip ;nin g the data traces based on the assigned sequence position numbers . 



20. (Currently amended) The mothod of claim 1 0. flirthor oompriGmg th o steps e$ A 
method for aUpnment of a plurality of data t r aces indicative of the positions of a plurality of 
nucleic acid base types in a target nucleic acid se quence, comprising the steps ot 

(a) selecting for each data trace one or more ali pmnent points corresponding to ap 
internal peak a.ssociated with internal bases that are hig l ilv conserved in the target nucleic acid, 
and assigning tn each alignment point a reference pos i tion number reflecting the relative position 
of the alignment point with respect tn thf^ sequence as a whole; 

£b) ^determining the average peak spacing interval between each of the alignment 

points in each of the plurality of data traces and assigning sequence position numbers to peaks 
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occurring at each intRi-va l that maximizes the D umber of times that the seauenco position number 
and the reference position number are assi gned to a base of the same type, wherein the sequence 
position numbers are used for aligning tlie data traces based on the assigned sequence position 
numbers ; and 

(c) aliening the data traces based on the assi&ned sequen ce position numbers. 

21. (Previously Presented) The method of claim 14. further comprising the steps of 
determining the average peak spacing interval between each of the alignment points and 
assigning a sequence position number to peaks occumng at each interval, wherein the sequence 
position numbers are used for aligning the data traces based on the assigned sequence position 
numbers. 
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